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SPECIFICATION 

TITLE OF THE INVENTION 

M^^S^g t HHtMl^fe IMAGE PROCESSING APPARATUS AND 
IMAGE PROCESSING METHOD 
BACKGROUND OF THE INVENTION 

X*^^^m^M^fcm{%'f—¥%:J±m-t'Z)\M, MH (modified Huffman) 
J±mm^MR (modified READ) R.WW£¥tffoZ> 0 MHEEitli, ^SSWi 

5 wffi m &mm-t %-tK£^xn^mm(Dfa±.&mz>i>^xfcz> 0 
\^u^(d xmm^nw\ %m o t * \^i±m l fc x - ? » t> # < & o -r u 3= v ^ee^<z> 

BRIEF SUMMARY OF THE INVENTION 
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ttffi^s £ , ^(Daw^T^m ^n^sittir^tf ^^f^x-^ ^^-{trr 

m^rr — ?*^ <D ifnt Hft — * P*fl <A ^ tb^tL <D Bit ft H8f*# % & ffi i" 5 

* ^-^fc-rsfi i (Dn^it^wcb, tmmmmmT'-p&m 2 oyn^itf 

- ? Kft^i trf 512 (Dm^mm. b, :©|2 ^ £ nfc^ 

2 (Dft^rikT-? b ±.mW 1 co^^fb^T^^t^^fc^ 1 (Dn^rikT*-* b 

^mti^^mti^b^i-^^b^mbir^m^mmm^mmir^h^ 
mmbf£zmmm&7 s -*&w%-fc\stz.m 1 ^^Hti-r-* « 



hmmm\MLT~-?&u^ri-%Wii(vm^&t, ±mA^^-^A^i intern 2 
2 (Dm^it^xm^^nt^n^Mmmm^nt ±mm 1 <Dm^it^ 

-<Dmwte, m-m^(DWMmim^MU'r^^(Dm±2ig.mi^v'-^^Ati 

& w$k t-fz mm^mmw&^i&r- & & <n> x h % 0 

^fbx-^ ^f^-fb-rsff 2 (Dft^it^wt t, ^(d%2 con^it^kxn^-it 
zfttz.m 2 (Dft^ritT*-? t ±.mm 1 ^^b^^^b^^ii 1 <z>?^b 

%i>(DXfo% 0 
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frbmmm&y : -?%m j %~fz>%i<D'&^mb, ±mA^^xA^i^^±m 

^t5=>^- K^^iti: £^rf 5 r. £ t-3®ft^S^E£#f£« & 

fc^, r<7^f£©ffdtmft^-^<7) b hoD i o^s^piijft^— ^ i U r ©^2p 
Sftx^^itMitof^itii^ 

-r 5 si ft ?r #f*-r ^ (D t 5 0 

r. ir £ £ -f 5 W ft Mi^S £ gflrT §t)©^5 0 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAUING 

fig. i te, *mm^nmmmim&T*i??^mmm¥(Dmmmmw(Dft 

fig. 2 fig. i Ltcm&fc&mw<Dmnt&mm&£vifflffl(Dtcib<Dm-%' 

fig. 3^, ^i^wij^#5mft^ffiiggom[8&#^^^-rii ; 

fig. 4^, mm^(DB±mitT'-^^m^<j±m^^mi^mmir^f'^(D 

y n — ft w h ; 
FIG. 5 te. H 2 ^WJ^f^^iliftM^B^mB&^Sr^-rill ; 
FIG. 6 te s fe%fo<Dm'&T — ^&U7t-i-%W)i^%:Mmi-%fz£>(D7n— — 



FIG. 7 te v H 3 ^^^#§®ft^S^B^»#^Sr^-rill ; 
FIG.8 fl, m^^^ihii(^-^lr^^<l±^5iti^^^§fefeo 
f ; 

FIG. 9^, ^4^M^SEijftMfa^E©Mt#^^^-r^ ; 

fig. i cm, &&&<Dm&y—?%mtt&Wifc%mw^zfzit)<Dyv--^Jr 

- h ; 

FIG. 1 ^5^M^f^^il|{tM^gomBt«^^^-t-|ll ; 

FIG.l 2« s m^^lf-it®{t^-^^^^<j±^^g]#^i^[3j!^J5 7t^ 

fig.i 3d, memmimm^mm^mmm^mmn^^-rm ; 

FIG.l 4te N ^few^ihiii^x-^^^m<ff^§i(if^S:|J£^i-5^ii?) 

fig.i 5« N m7mmimm%mm^mmm<Dummj&$:^-tm •, 

FIG.l 6« N Wkfa<Dmfe?—#*&Klr%mfc*WR1r%fr}b<D7u~^^ 
DETAILED DESCRIPTION OF THE INVENTION 

fig. i ^mmm^m^mmw^i-^i>^M%^m(D\Hmm^^ 
> * o 3 at g £ w-r § m&Mvm^m-e & % 0 

FIG. 1 ^fcVT, lOftilWt, -^«^10rttCfl % [Il{tA7^l£ 



m^Dtf±y h^tl^WMh W 8, Mi(Dtl^#Hit?>^^ 

mm^-^ h 1 8 £fff;iTV>3 0 f Ut s gifW8t:J:^§tir7 h £tl/cif 
?u — yn \ 6^£«{££tWcffs jtii^/^b 1 8(:j;otIilI^l 2_h 
AD F 7^SoV^T N tt^^^h 1 S^m/u-VTy4=-y^^ — yMl 6 iK*f 

fiD«, «ii-<7^h 1 8\-£vmmmw£?i 2 7h^^m£tK sfeo-72 

0. 777^2 1, &£Zj\ ftl n ^ 7 2 2 ^^L t A D F 7 

ir^cfP, Jft^/^h 1 8iaotlii^-r^f:)liD{l SfeP^7 2 0i' 

0f^^[R]^SIt-t"5^1^5 7— 2 nnbOg7t7^7°2 5*3^^ 

ii©^7-26ii mmmw^ 1 2cdt^-sbi3:£^;/c|? 1 v $^2 7 

HMft^ntV^, ^^^2 711, fC^Scg-£? 1 2 i: W»®J *T 

g&i 2©T^^±m#ih^^5o 
mmmm 2©T^t(t ^i^s^i 2t^f^i^i2(D^-YD 

7^2 8^El££iV0^ 0 i2(D^^y^2 8Wt il(D^7-26ia 
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fp v o T W-ff te&Wi & ti 3 o 
MUftB^l 2©T*(Ut ^2(?)^-r'i 8 ±.<Dm 3(D^y-3 lfrb 

)XM%^fm<Dm^mm-^o ^u-c, ^>i?^f-3 4^ am l^rm 

(Dials g^E^^fr K7A4 4^U ^7t{*K^A4 4<Dj^ffif±, WlFSfTt 

K7A4 4(Dmm\a^ ffiytfc K7A4 4(Diiffi^Bf^»s;#^^^^^ 
ismfflifmti4 5, 4 ±.\z.fm^^f^mm\m^mm\t lx<d 

v-r-^\M^vxfm(omm.mmxm^x-^m^^t \,x(Dmmk4 6, tm 
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4 4^5a v ilt £^5fcfe<7)iBJl£ffl^m§§4 7, ^ftffc K7 A 4 4 _hWFM$ ftfc 
h 5 2-5 4rt^ttf-^X^M^SfflMP^^±i$tL 

rv^ 0 h 5 2-5 4(Diftij^r^tt^a^^-^5 5tmn 

A4^MX©ffll£P7^3 0 0 0&l|X#3£ft-CV^o 7C^*^^— ^5 5 

^g^f^l Ortfcte, ^^c^iry h 5 2-5 4&£tf7v#*:7>r-^5 5 3* 

»^5 8»^o£tL N r.<£>SJ§!i£S§5 8(7)«^J^ £f7y7°6 0alrft 
5^fgt6 ommbtlX^^o ^f£t6 0 t^fi Lf^g^ft 1 0(D« 
Wi#aiP6 ro#ttlP6 ii:ttv'y^fK©7^^^^t 

1 5 0&^£%lX^2> o 

±l£|&lft77 ir -/ h52, ^f£|£»-fe y b 5 3 , TS^IftTJi? 5/ h 5 4 „ £&f& 
^•fey h 5 1 (D^mH ^Tl±mwL7 ^( — #5 5©fflftil #&$c#i?y f> 5 2~ 
5 4, 5 7fe3VM37^S:M-y5 5/^bfflfftPSr 1 #C"f o^ffi-f- 1° ^ ^ T ^ 

~7*t6 4^I§:(j-ib^TV^o 

IxtfbtLTl^o 5 ft, Sl|ii$tLfcffllftPW{tl^^ffi]E-rS 

i: ^ fSjtf* K7A4 4_h(D &<Z)ftffi£ffl^P ^ 
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t°^7^n-7 6 3^«f9, ^-^ft^i?^ h 5 2~5 4, 5 7&5VM3;fc: 

SPit ffJifffl^m^4 7 J: T>*PJ$£ IK 4 9(7)^ffl^«t «9^^K7A4 4(75j^ 
6 0}:M^5 0 ^LT, Sfgf6 0 tJ;oT|l#^Jft^ffl^P±^S4^ 
6 1 l:ILt7^-y^ 1 5 0 _L^#ttt£;ft5o 

mm^^-nmz.mt'r^-nmnm7 it, tMss^^Mu ^*^e 

6 O^iiiibfdffl^cP^S^b-C— H#m^Si5 7 l^<S^teSS7 2 b, -Steffi 
fP7 1 i'^£;ft7c/S$cP& lftfo^ft°y7 7-77 9 n-7 7 3i, 
ftfcffl^P&^i&7 4&^LTUv ? * hD-9*t6 5^f|&t5Ma-7 7 

5i:£H;LT^5 0 MiiSS 5 8 7 2 t (D^UKn, mmr^ffi 

fS]M¥£tT&5l§1^ ^fgf6 0 ^iiiib^ffl^P^, I^ft^ h 7 6 

[ai3^7 2\-m^, R$^tifzv^mx-mmmw>7 1 ^-^^mi^ 

tlfclJL t°7^7^7 P n-7 7 3fcj:«ftn-7^7 5ia?), 7 4 £ 



L/T7^f- , 7v' j r l 5 0 t:#lc^5o 

#V K^-l 5 ltfST^, y^-yVwk^|#;bofcffi£.ftPte N ^ 

*6m^^^#^^^^A^Ufci9,ft#^^^^lS^5S#^^^8 0 (IS 

FIG. 2 te N FIG. 1 \Zt^ L/cx i^J^^fcfe^f 
^-©^^M^^^^-Ty^ ^y@^7^L-CV^5 0 FIG. 2^fc^T, MI^Hy 
4zfffiJ^^9 ortoyy yCPU9 1 ^^^^4 (DTs^^-rc PU 1 0 0 t s 

y°v >y§p6 ©y°u yy c pu i i o©3o©cpu (ty h y/^ • ynir 

y^yCPU9 ltt, y°]JyyCPUl 1 0 t*tRAM9 5 LT^y? [£] 

mit ^(dx&v, y ^ yc pu 9 i ?»f^B^^U y°uvycpu 
i i oj«ft^y--y *£r3&f- <t ^i^otv^o y°y yy c pu i i o 
-ry-c pu i o ote^y r/Wift £?t&v\ y°y yy c pu i i cmi&f^^Sr 

/:U ^^ttCPUl 0 Of±^Hxy--y^.^^-t-j: 5^^oTV^5 0 
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M^^i 2 0(i, P c I ;<xco£ o fa%±mM^^^X\ TF>^/^if 

E - T ^ ir ^ -T £ ^ * ^ * ^ J: 5 x — ^ fteilt^ njfg T & 3 o 

^frlTt^A-CPUS 3&^TU ^yCPU91 ^^tlTV^o 

i$IJii9 0it ^yCPU9U ROM9 2, R AM 9 3 N NVRAM 9 

4 , mram9 5, mi^mmw 9 6 , ^ v mm 97, & £U\ -< 

-v^^-y 9 &\z&^XM$L%fiX\^Z> 0 

^yCPU91ij;, ^WiMIH:WI5t)(DT*fc5o ROM9 2I1 7! >f > 

C PU 9 1 (DUmy°n^y ^^tmm^flX^^o RAM93I1 

flix - * % ian-f s t> © -e § o 

NVRAM {^7>^7^t7^^!J :nonvolatile RAM) 

MRAM9 5f£, ^^CPU9 1 ir^y y^CPU 1 1 0 iOf H lT:\ 25?7j 
^-v^^-yff«^9 7{i N "<— v^^tU 9 8^^LTSftff#^fE'ltL^^, 

mx^ u * ^-rtp 4 ^ ©mitfffR^iiii ufcx— * & 1 ^ 

^^r^-r^4«, iWH^s]5^^ttCPU10 0, rfflJ^n^A^ 
^IEf ^tLTV^ROMlOl, 7 s — ^IS'ltffi^RAMl 0 2 N ^^Vir^f- 
3 4^,ilf5CCD K7^/no 3,^7 ^7° 2 5^ii;^7-2 6,2 7, 
2 8 ^.Jf^^Sj-rs^S^E— ^(DlHl^SrM^S^^ — ^ K7^^1 04, 

Mfj^iflE^l 0 5it 7^f^tyf 3 4/)^(DT-rn^ff^-^7 sr v ; ^/Wf^-^ 
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<WISlt£2xTl^ROMl 1 1, f-^Efffi(7)RAMl 1 2, ^igflsu-^ 

i§i!8^4 i &mm-tz> if K7^^'i 1 3 , ^~f'»3t^K4 oco^ o y 

3 7&mmir?>7t-VJ =fy*-? K^^i 1 4, 5 8CJ:5MP© 

FIG. 1 M^SH^llt 9 6 ©ttifijc^/^tfe 

<DX*foZ> 0 FIG. 3^fc^-T\ i^Mf9 6^M{M@§8ff$gttffi#Mi:2 1 1 

mimzmmhxmmmimff^tkT-? t-rz> 0 n^t^-m2 1 2-?m§$ 

ttWc2 l 3« v A^£^5SftffiP#ltW^l^~^ tl'WtT-^ t&m 
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m:\ mmmmmm^&2 1 li^n^mmmmm^mm^^xm 
m-f%o m i mmm\m%mmmmm&&^&2 1 mm. (^v v^v-x 

m^(nm^) ^©Wfffi^tffR^ Exclusive OR (WtH^IiiSfP) %m^x&m-t 

-f^^ »OiHT-^P0 (i, jK Pn (i, j) ^-f5 0 

d_0, 1 (i, j) =P0 (i, j) EOR PI (i, j) 
d _ 1 , 2 ( i , j) =P1 ( i , j) EOR P 2 ( i , j ) 
d _ 2 , 3 (i, j) = P 2 (i, j) EOR P 3 ( i , j ) 



d_n-l, n (i, j) =Pn-l (i, j) EOR Pn (i, j) 
mx*(Dmmm<D Exclusive OR (#Ntk^t&3fn) £ ri^i^ ®if *Bl§'lf 

f^^pi (i, j) ofA^ momM^m-z, d_o, 1 a, j) tf^ 0 

\^~?(Dmm^m\m^x9hmfk<m%ir%m^?iG. 4©7n-f t - h 
&mMLxmm-t& 0 

5 (sti) 0 ^(DrnM^mi^-^n, mm^t^m—w^mMwu^M 

13 



-jrzmmm&r-? t Lxmmmmm&^wi2 1 ixmmwmmm& 

Ztl (ST2) , f^M2 12Ci^5 0 ±MAJl^*ltz.m.mk(D 

1 3^i£P>*t5 0 ®^fBKHimte, fff{M2 1 2T*jES&^tLTH^SI1f# 
^fcx-^i: (ST 3) , f-^tii^f 2 13[:1^5o T^ffi^J 

mfarf—*) t^-^*U9 8(l|±lM5 (ST 4) 0 

FIG. 5te, *^PJ!(7)^2^fM«5®f»ffi^9 6«!B§«^^7^i-fe 

FIG. 5^1^ T^A^2 2 1ft A^J Sft+BiH* 
^-^£®ftMtf#m^#i£2 2 2£i£ l 9, AJl1Sfi%Wim'fcr-9*m 

mmjtmk2 2 3Km%o mmm\^m.u^it^2 2 2^ Ajj^nzmmm 

2 2 3ft, Afi&ft6mmm&7-* bmmmm^mbfrbmmfo<Dm&7-* 

^#ILT, P 0 ( i , j ) 

^-tft&frfcp 0 (i, j) £ffl^~c, d_o, i^#su 

PI ( i , j ) =NOT ( d_0 , 1 (i, j)) AND P 0 ( i , j ) 

{c «£ V) P 1 £rf#3 0 

P 2 ( i , j ) =NOT ( d _ 1 , 2 ( i , j)) AND PI ( i , j ) 

P n ( i , j ) =NOT (d_n - 1 , n ( i , j ) ) AND P n - 1 ( i , j ) 
b LX P2~Pn lr#5, 

14 



±Mfi*hftfr%> J: o \cd_ 1 - l , 1 (i, j ) (D^tmP 1 - l ©HHi & 

fij^FIG. 6©7 n — ^ — b£r#BS LT^^i-§ 0 

^ k&7 s —?AJl^&2 2 1 fcigkaxS (STll) 0 x — ^A 
*?t2 2 lf± N A^$ti5ilj{^g^tfWf^^^^®#ffi^ff#^^^ 
S2 2 2^i*i9 N A^£fr5S^B&X-*£H&m^^2 2 3^5 0 Wft 

ffigltf$Bm^t:^2 2 2Hif,tifcBiiaiifft^^7-^it WHtffiUti 

(ST 12) N p|jfm7C^2 2 3^iibtL?) 0 ®ftm7U^2 2 
7C-f 3 (S T 1 3) 0 

fig. 7ix ^mm(Dm3mmmmzmm^m^w9 6(Dmmm&&^-f-k 

(DX*fo% 0 FIG. 7k:*5V^T, iill^l£t9 6©jljftffi^ff#ttffi^2 3 1 

jntzm&fammmn, 120^^2 3 3^^tL5 0 ^/t, 

^©2 3 2te N A^^tL^m^^Sftf i -^^5^£P®#y i '--^^Ji^LT 

mmm^—^n^ritf-^ b~t% 0 mi (omm^vk 232 -eff^^^s^p 
112 3 3« N A^tstb%mmm£mm%mmvxmmmmm%^ik^-? t-t 

5o %2<DW^\:^&2 3 3^j±li^^7c®{tffi^ff^^b^--^^, 

15 



-r s im (D 1 hjsm i: m & 3 ^ # x & 5 0 

{^-tcomm^mm Lxvm&i&m-fzm^ fig. s ©7D-f^ f> 

£-r\ * * * xm 4 -e^E k ftfcm&ft ©i^- * # a^j $ tife t> w t -r 
z (st 21) 0 ^<Dmk&<nmm.7 s -$\^ ^m^t^m-m^wMmm^ 

^s^m^-t-^ ^ zcommmfey*—*^ m 1 (om^t^m 2 3 2 -e 

ffi^tLTl?Itf- -^-fkx — ^ i: (ST 2 2) N y**—?mjj^&2 
3 4(-i^^tL§ 0 gfc, A^J^tLfcli^OElfff^-^^, ^©[Htf^^S: 
i: LTBfttgPfffBttm^2 3 1 tMSteffig§1*#tfSiteffi£ft 
(ST2 3) N SB 2 <W§-{fc=£& 2 3 3Ki£f>*L3„ Mftffi^fMfi, *Wfc^ 

&2 3 sx^mtsfrxmimmmm^^-? t^ti (st2 4) , t*-^ 
^^2 3 4\zmbtiz> 0 7*—#mti^m2 3 4«, A^^ti^mmm-^n 
t f - ^ t iiitf - ^ ff ^-ftf - ^ t ^ y 9 8\-mxix% (s 

T 2 5) 0 

FIG. 9te % *l§f^^^4^mM^SIljft^S^g9 6«I«^tf) 

<Dxh% 0 *m4mmmx^ m3mmmxi±mL±mi^v s -^^m^^ 0 

FIG. 9^£3^T, 7-M^t24 1(J, A^£^3m{tf@llftWf^-{L 
^-^Wft^fMm^ft^I£2 4 2^9, A^J^^LSSSPiii^x-^^ 

ft7-^mftft2 4 3i:i5 0 Hftte^ttfgm^fb^2 4 2^, a^£ 

fb^S2 4 2-cm-^$tL^B^M'lf|g{i > WML7G^I£2 4 4\Z.mh7n,Z> 0 % 

16 



t»Itf-^ftftf-^ t^7-^A^^2 4 1 l:i^(ST3 Do 

2 4 3 fcj£5 0 MlttS^tf 2 4 2 ^^^tLfcSftffiUff ^^kx 

S(#ffirjff#g^tg^^n (ST 3 2K HM^2 4 4tIP)tLSo 
I^t2 4 3 i:i^Kfc»Itf-^f ^f-^il SWitx 

(ST 3 3) N ffi&m^&2 4 4^e>^l5o 

mmmTt^wtz a 4« n A^^^^iifitffiPtfiRirS-witT 2 '-^^^^^ 
feco®{tx-^^m^-rs (st 3 4) 0 

fig. 1 1 fi, ^w^i? 5 ^f?'j^#5[iii»a^g 9 6 (Dmmm&^r- 
t><DXfoz> 0 fig. i ltfcv^, mm%±mmm9 6(DmiMLffimMfa±-^&2 5 

lfi, A^ftS^ft^H^r--* (2jiISft) ^Wf&ffill^&lRU^Sfc: 
ft, [HftP^/^ >-^se$t£/h£ <^5!iiMf&7 s ~*£^tJ ? &x.So ®&fBM 

®#x-^?rM®ftx-^ t U ro£TO^-*te^ — *ft;^l&2 5 4 
BMBM'lf ##8^3^:2 5 2fi, A^$tL^ ; it#:fe^iii{tx--^^^^^^M 
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mmtom^&2 5 2x^m^ntzmmmmmnn,n^i\:^2 5 3\cmhtiz> 0 
-$t-r%o 5 3xmm^tifzmmm'\mn^itv : '-^^ 

^[i]^2 5 4l:I^5 0 •7 s -^tB^¥^2 5 4Ji, A^ £ ft 5 SMilSIf 
£i\ ^^gp 1 ^i%^^ft^#ife(Diljft^^^A^^ftfc^(7)i:i- 

5 (ST4D 0 z.(D&mtit<DmfiL-T—?i^ mm^E(Dw\-m^(DWMm\m^ 
2 5 1 Tijjt^o^ 5 i/?m.M&'h£ < •fzmfcm&y*—* ^toii 

(ST 4 2) N a^tSMt*mttttl^2 5 2^bft5 0 £^ B&MEHS^IrJJL 
Tf-^^M2 5 4 ti^ (ST 4 3) 0 

HjfiMOTSfa±^I£2 5 i«t/m^bft^ii^(D[lj{tx-^fi, MfitfSil 
'ft^tttfi^ 2 5 2 T\ ifet^JiI^ftfiMft-T 2 -^ i: Wm&fr — Z b (D^ * 

mmmmmm&^ti (st4 4) , ^i^2 5 3iiji^5c mmm 
mm, n^4t^& 253 xj^m^tixmmmm m^itf—? b^n cs t 

4 5) N T'-?mJl^&2 5 4^iH^ft5 0 x-^m^^H2 5 4H, A^£ft 
(S T 4 6) 0 

±$LfcJ:5^ I5llii±, B^S@^fp]±#^2 5 l £ffi^TA^£ft 
18 
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ABSTRACT OF THE DISCLOSURE 
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